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PERMANENT AND TRANSITORY WAGE INEQUALITY 

OF BRITISH MEN, 1975-2001: 

YEAR, AGE AND COHORT EFFECTS 



ABSTRACT 

 

We examine the variance-covariance structure of log-wages over time and over the lifecycle of 

British men from 1975 to 2001, hereby controlling for cohort effects. Wage inequality has risen 

sharply during the 1980’s and early 1990’s and remained fairly constant in the second half of the 

1990’s. We show that this increase is caused mainly by a strong increase in transitory wage 

inequality and only to a lesser extent to an increase in permanent wage inequality. The transitory 

component of log-wages is, however, highly persistent over time: serial correlation decreases from 

0.88 over a one-year period to 0.65 over a ten-year period. The constant wage inequality in the 

second half of the 1990’s is attributed to a slight decrease in permanent wages inequality, a 

stabilization of the variance of the transitory wage shock, and the strong decrease in transitory wage 

inequality for the cohorts entering employment since the end of the 1980’s. Ignoring age effects in 

transitory wage inequality and cohort effects, as is commonly done, leads to severely distorted 

inferences concerning the changes in permanent wage inequality. 

 

Keywords: Panel Data, Wage Distribution, Inequality, Mobility. 
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Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort Effects 

1 INTRODUCTION  

 

One of the striking features of the British labour market from the mid 1970’s onwards is the strong 

increase in wage inequality. Gosling et al. (2000) report that the gap between the 10th and 90th 

percentile of the wage distribution changed little during the 1960’s and early 1970’s and has widened 

rapidly throughout the 1980’s and early 1990’s. Dickens (2000a) reports a doubling of the variance 

of the logarithm of hourly wages from 1975 to 1995. Ramos (2003), using the 1991-1999 British 

Household Panel Study, shows relative stable earnings inequality from 1994 to 1997, a decrease 

from 1997 to 1998 and a sharp increase from 1998 to 1999. In contrast, Gosling and Lemieux 

(2001), using the Family Expenditure Survey and Labour Force Survey, report that wage inequality in 

the U.K. remained relatively stable throughout the second half of the 1990’s. In these respects the 

British labour market shows trends similar to the U.S. labour market (Katz and Autor, 2000, Gosling 

and Lemieux, 2001). Other industrialised countries have experienced similar changes in the wage 

distribution over the last decades but the increase in wage inequality over time is much less 

pronounced than in Britain and the U.S. or even absent during the 1980’s for countries such as 

(West) Germany. A cross-country comparison of wage inequality can be found in Gottschalk and 

Smeeding (1997), Katz and Autor (2000) and Acemoglu (2002).1  

 

Disentangling variances of the permanent and transitory wage components plays a key role in 

understanding the changes in the wage distribution over time (Lillard and Willis, 1978, Gottschalk, 

1982, Atkinson et al., 1992, Gottschalk and Moffitt, 1994, Moffitt and Gottschalk, 2002, Cappellari, 

2003). For instance, the relative importance of the permanent wage component is closely related to 

the earnings mobility of individuals; defined as the probability individuals change ranks within the 

wage distribution. Moffitt and Gottschalk (1995) show that in a canonical permanent-transitory (log-

) earnings component model, and under normality assumptions, wage mobility depends solely on the 

ratio of the variance of the permanent component of wages and total wage variation: an increase in 

the ratio results in a decrease in wage mobility.2

 

All pioneering studies mentioned above employ U.S. data but more recently empirical evidence has 

been gathered for Britain. Blundell and Preston (1996, 1998) use the British Family Expenditure 

                                                 
1  Gottschalk and Joyce (1998), Snower (1999) and Katz and Autor (2000) provide excellent discussions on the possible 

explanations suggested in the literature for this rise in inequality, such as skill biased technological change, and the 
different patterns of earnings inequality over time across countries. 

2  Methods of analysing earnings mobility more explicitly using other econometric techniques, such as transition models, 
are discussed in Sloane and Theodossiou (1996), Jarvis and Jenkins (1998), Buchinsky and Hunt (1999) and Dickens 
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Survey (FES) for this purpose. Since the FES is not a panel, they have to rely on other information to 

separately identify the growth in the variances of permanent and transitory income shocks. They use 

consumption data for this purpose. In doing so, they exploit the fact that an increase in the short-

run variation of transitory income does not affect lifecycle income, hence the consumption of 

households.3  A sufficient condition for this to be true is that the Permanent-Income Hypothesis 

holds. They conclude that there has been a strong growth in transitory income inequality in the late 

1980’s and early 1990’s, while younger cohorts appear to face higher levels of permanent income 

inequality. Dickens (2000a), using the New Earnings Survey (NES), builds on the models proposed by 

MaCurdy (1982) and Moffitt and Gottschalk (1995). He concludes that the variance of the 

permanent component of wages has risen in the early 1980’s and the variance of the transitory 

component of wages has risen in the late 1980’s, each explaining about half of the rise in wage 

inequality in Britain over the period 1975-1995. Ramos (2003), using the British Household Panel 

Study and a model in the spirit of Baker and Solon (2003), concludes that earnings persistence has 

fallen and, consequently, mobility has increased over the period 1991-1999. 

 

The main objective of this study is to examine the changes in the variances of the transitory and 

permanent components of the logarithm of gross hourly wages of British men over the years 1975-

2001. For this purpose we use the New Earnings Survey, which is the same data used by Dickens 

(2000a). This study contributes significantly to the literature from both an empirical and a 

methodological perspective in the following way: We examine the change in wage inequality in 

Britain up to 2001. The fact we have recent data is particularly interesting because the rise in wage 

inequality appears to have come to a halt in the second half of the 1990’s. By means of the minimum 

distance method, we estimate several econometric models developed in the literature so far for 

analysing the variance-covariance structure of wages; among those models that are very similar to 

the ones used by Dickens (2000a) and Moffitt and Gottschalk (2002). All of these models do not 

pass a goodness-of-fit test for model misspecification. For this reason, the previous models are 

extended in two directions. Firstly, we allow for transitory shocks to affect individual wages 

differently at different ages. This makes it possible to examine transitory and permanent wage 

inequality over individuals’ lifecycle. Secondly, we follow the suggestion of Blundell and Preston 

(1996, 1998) and Baker and Solon (2003) and allow wage inequality to vary by cohort. These two 

extensions turn out to be crucial for obtaining a model that passes the test for model 

misspecification and obtaining consistent parameter estimates. 

                                                                                                                                                     
(2000b). Atkinson et al. (1992) provides an overview of many of these techniques and excellent discussions on 
inequality and mobility. 

3  See also Attanasio, Berloffa, Blundell and Preston (2002). 
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The outline of this paper is as follows: Section 2 discusses the data. Model selection takes place in 

Section 3. Section 4 presents and discusses the empirical results of the preferred model. Section 5 

concludes. 

2 THE NEW EARNINGS SURVEY 1975-2001 

The New Earnings Survey (NES) is an annual cross-section survey of individual employees on 

earnings and hours of work of employees in employment in Great Britain. The employers supply the 

information and the data is gathered by National Statistics. All employees in employment in Great 

Britain who have a National Insurance (NI) number that ends with a specified pair of digits form the 

sample. The NI number is issued randomly to each individual over the age of 16 and the sampling 

frame for the Survey is a 1% random sample of all employees. Since in every year the same pair of 

terminating digits of the NI number is used as the basis for each year's sample, one can easily 

generate an unbalanced panel from the annual cross-section surveys. The panel is characterised by 

new cohorts entering the sample when starting employment and older cohorts exiting because of 

retirement. In this study the panel covers the period 1975-2001. 

 

The sample contains information on the individual’s gross weekly pay, including overtime pay, 

measured in April of each year. Furthermore, this study uses the information collected on the 

employee’s hours of work, age and gender. As is most often the case with administrative data, the 

NES has little information on individual characteristics and no information on household 

characteristics. There is information on the individuals’ occupational classification of the job and 

industrial classification of the firm at which employed.4  However, important human capital variables 

such as the educational attainment or work experience are not in the data.  

 

2.1 DATA SELECTION 

The raw unbalanced panel consists of about half a million individuals from 1975 up to 2001 resulting 

in about 4.4 million observations.  In line with Dickens (2000a), we exclude in the empirical analysis 

earnings that have been affected by sickness, absence, short-time working or employment starting 

within the recording period 5 (9.4% of the observations) and earnings of multiple jobholders (1.3%). 

In addition, 3.6% of the observations record a missing value for the variable that identifies an 

employee with multiple jobs and these are also excluded from the sample. About 7% record a 

                                                 
4  Prasad (2002), who also uses NES data, concludes that changes over the last two decades in the structure of 

employment (based on industry and occupation) did not have a dominant effect on the wage structure. Most of the 
increase in the variation of (log-) earnings is due to an increase in within group wage inequality. Juhn, Murphy and Pierce 
(1993) report a similar finding for the U.S. 

5  The recording period varies from one week to one month. This information is not available. National Statistics uses this 
information to calculate hourly and weekly earnings, which are variables in the available NES. 
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missing value on either earnings or on hours of work. As mentioned above, the Survey contains no 

information on individual’s educational attainment or on household characteristics such as marital 

status or the presence of children. This makes it impossible to control for possible sample selection 

issues. This is in particular of importance for the female wage distribution and for this reason the 

empirical analysis is confined to male employees (57%). We select men aged 21-59 years in any year 

(87% of the male employees).6 To ensure robustness of the results we exclude individuals in the top 

and bottom 0.1% of the wage distribution (this excludes on average 120 observations per year). The 

final sample used in the empirical analysis comprises on average around 66,000 men in any year, in 

total 1,77 million observations over 219,495 individuals from 1975 up to 2001.  

 

2.2 PANEL ATTRITION 

The NES has not been designed for the purpose of constructing a panel and is mostly used as a 

series of representative cross sections by National Statistics. As mentioned above, the fact that the 

NI number is used to sample individuals makes it possible to construct the panel. At the stage of the 

data gathering process little attention is paid to the panel aspect of the survey and possible selection 

problems may arise from sample attrition in the NES. The discussion on this underneath is based on 

Dickens (2000a). 

 

Only those who are in employment enter the sample and therefore absence from the panel can 

occur because individuals retire, become unemployed or inactive. Absence from the panel while 

being employed is a major concern for this study and can occur for two main reasons. The first is 

related to the way the data are gathered. Some responses are obtained directly from large public 

and private organizations that use their computerised administrative databases for this purpose, and 

these are directly contacted.7 The largest share of the employers (about 75%) is contacted through 

the Inland Revenue tax register using current Pay-As-You-Earn (PAYE) records and a questionnaire 

is sent to complete by the employer. To be registered on the PAYE tax record the individual’s 

earnings has to exceed a tax threshold. For example, the threshold is about 80 pounds in 1998, 

which is 22 hours of work at minimum wage. In the empirical investigation we use men aged 21-59 

and we believe the results for this group are unlikely to be affected by this threshold. The second 

main reason for absence is the time in between locating the employer of the individual and when the 

employer receives the questionnaire. This period between the sampling and actually data gathering 

                                                 
6  Here we deviate slightly from the selection of Dickens (2000a), using NES 1975-1995, who selects men aged 22-54 and 

born between 1921 and 1968. 
7  This method of tracing individuals was introduced in 1981 and initially accounted for only a small fraction of employees 

in the NES. However, by 1983, this method of data collection has been extended considerably so that for 25% of the 
employees the information is obtained directly from the employer. This proportion of 25% remained fairly constant in 
subsequent years (see Dickens, 2000a). 
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can be about one month and consequently an employee may have disappeared from the employers’ 

pay roll if this employee has changed jobs during this time. Thus employees with high rates of job 

turnover are likely to be under represented in the sample. Consequently, the NES may overstate 

the permanent component of earnings since individuals with more transitory income, unstable 

employment patterns, are less likely to be in the sample (see Dickens, 2000a, for more details). 

Obviously, this kind of attrition is endogenous in the sense that it biases the results towards a higher 

degree of persistency of earnings shocks. Also, since we are interested in changes over time, over 

time National Statistics has tried to improve her procedure to trace individuals. Hence this may as 

well have affected the time trend in the ratio between transitory and permanent wage inequality. 

This ratio may also have changed over time because an increasing number of firms having a fully 

computerized salary administration and returning the necessary information with relatively little 

effort and high accuracy. We do not have the information to control for this, if there is indeed 

endogenous selection, and a therefore necessary assumption made throughout the paper is that 

sample attrition is exogenous. Arguably, the unbalanced panel used in this study may suffer from far 

less endogenous selection than many of the previous U.S. studies using a balanced panel of PSID data 

over periods up to 20 years (for example Baker, 1997). 

 

The advantages of using the NES need to be stressed as well. The consistency of the questionnaire 

over time and the ability to follow so many employees, on average 164.000 per year, for up to 27 

years is unique for micro-data. The questionnaires are sent to the employers and not to the 

employees and the employers are under a legal obligation to complete the questionnaire (Statistics 

of Trade Act 1947), which ensures a high response rate. The data is provided from payroll records, 

giving a very high degree of accuracy in the earnings information. For instance, the variance of log-

earnings based on the British Household Panel Study (Ramos, 2003) is about four times the variance 

of log-earnings based on the NES8. There might be some definitional differences but it is most likely 

that much of this difference is due to differences in the variances of the measurement error in 

earnings. Moreover, if an individual is not included in the Survey in any year, for example due to 

unemployment, the sampling frame ensures that the employee should be located for the Survey in 

any future year when in employment. Consequently, absences from the survey or failures of sample 

location do not lead to cumulative attrition. 

 

2.3 THE VARIANCE-COVARIANCE MATRIX OF LOG-WAGES 

We follow Abowd and Card (1989), Baker and Solon (2003) and Dickens (2000a) to compute the 

variance-covariance matrix of the logarithm of hourly gross earnings (referred to as log-wages from 
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here onwards). Let yibt denote the log-wage of individual i in year t and who is born in year b, and let 

dibt denote a dummy variable equal to 1 if individual i, born in year b, is present in the sample in year 

t, and 0 otherwise. We construct the variance-covariance matrix by birth-cohort. The number of 

individuals in the panel born in year b is denoted by nb and tb denotes the length of the panel for 

birth-cohort b, i.e. the number of periods of observation. As discussed above, the sample consists of 

men aged 21-59 over the period 1975-2001, hence the oldest birth-cohort is 1916 and the youngest 

birth-cohort is 1980. The elements of the variance-covariance matrix mb, a (tbxtb)-matrix, for each 

birth-cohort b are computed as follows (log-wages  is measured in deviation of its mean): ibky
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the variance-covariance matrix of m by V. V is a block diagonal matrix with on the diagonal 

. 19801916 ,..,VV

For the oldest birth-cohort 1916 we only have one wage observation in 1975 (tb=1), for the 1917 

birth-cohort we have two observations (1975 and 1976, tb=2) and so forth, up to birth-cohort 1941 

for which we have 26 observations (1975-2000, tb=26). For the birth-cohorts 1942 up to and 

                                                                                                                                                     
8  Here we used our own sample, which contains information on gross weekly pay. Details are available upon request. 
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including 1954 we have 27 observations, i.e. 13 birth-cohorts we observe over the entire sample 

period (1975-2001, tb=27). For the birth-cohort of 1955 we have 26 observations (tb=26), and so 

forth, up to the youngest birth-cohort of 1980 for which we have one observation (2001, tb=1). As 

mentioned above, for each birth-cohort we have ( )12
1 +bb tt  distinct elements. The total number of 

distinct elements is denoted by n, (∑
=

+=
1980

1916
2
1 1

b
bb ttn ) , and is equal to 11466.9 Table 1 reports on 

the number of observations on which the elements of the variance-covariance matrix of log-wages 

are based. The element based on the lowest number of observations turns out to be the covariance 

between the log-wages in 1975 and 2001 for individuals born in 1941 and is based on only 441 

observations. As Table 1 shows, most distinct elements are based on more than 1000 observations. 

Table 1: The frequency distribution of the number individual observations on which the distinct elements of the 
variance-covariance matrix of log-wages is based. 

Number of Observations <500  500-1000 1000-1500 1500-2000 ≥2000 

Number of distinct elements 53 3562 6763 960 128 
Percentage of distinct elements 0.5% 31.1% 59.0% 8.4% 1.1% 
 
 

2.4 DESCRIPTIVE STATISTICS 

Table 2 reports on the basic descriptive statistics for selected years. The hourly wage rate is defined 

as standard gross hourly earnings including overtime payments. Wages are in 2001 £s, with deflation 

by the Retail Price Index. The measures that we use for wage inequality are the variance of the log-

wage and the ratio of the 90th and 10th percentile of the wage distribution. As reported in Dickens 

(2000a), Table 2 shows a strong increase in wage inequality over time from 1975/1980 to 1995 and 

hereafter wage inequality has remained fairly constant (see also Figure 2). Figure 1 shows for 

different year-of-birth-cohorts the increase in wage inequality by age. In contrast with Table 2, 

Figure 1 does not clearly show a constant wage inequality in the later years of observation, hence 

during the second half of the 1990’s. This suggests that the stabilisation of wage inequality in the 

second half of the 1990’s may be due to a compositional effect. The general picture that emerges 

from Figure 1 is that the variance of log-wages increases with age and that in particular the new 

entrants in the labour force appear to experience a larger variance of log-wages. 

                                                 
9  Computation: ( ) ( ) 11466127271312

26
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2
1 =+×++×= ∑
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Table 2: Number of Observations and Descriptive Statistics for Selective Years. 

 1975 1980 1985 1990 1995 2000 

Number of Observations 66355 69472 62464 66254 66229 62433 
Average Age 39.8 39.6 38.8 38.5 38.5 39.5 
       
Hourly Wage Rate (2001£)   
Average 7.78 7.91 8.80 10.0 10.8 11.7 
Standard deviation 3.28 3.45 4.38 5.75 6.98 7.8 
Percentiles       
5% 4.43 4.34 4.35 4.54 4.36 4.74 
10% 4.88 4.80 4.89 5.15 5.05 5.42 
50% 6.96 7.02 7.65 8.45 8.92 9.56 
90% 11.6 12.0 14.0 16.5 18.4 19.9 
95% 14.2 14.6 17.1 20.5 23.0 25.4 
       
90th/10th deciles 2.38 2.50 2.86 3.00 3.64 3.67 
       
Variance of log-wage 0.12 0.13 0.16 0.20 0.25 0.24 
Average log-wage 1.98 1.99 2.08 2.18 2.23 2.31 
 
 
Figure 1: Variances of log-wage with age, by birth-cohort. 
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Figure 2 shows the variance-covariance structure of log-wages over time. The covariances, at all 

orders, show a similar time pattern as the variance. More importantly, the lines are parallel and at a 

rather stable equal distance over time, which may be because of a stable error structure of wages 

over time. As a consequence, the correlations over time are remarkable stable over time (Figure 3) 

although a formal test10 would reject the null hypothesis of time constant correlations. The 

correlation structure is remarkable similar to those reported in the U.S. literature discussed in the 

introduction (e.g. Abowd and Card, 1989). The correlations and covariances of log-wages decrease 

with the order at a decreasing rate and appear to converge to a positive level of covariance, which 

suggests presence of a permanent component in the variance of log-wages. 

 
Figure 2: Variance-covariances of log-wages. 

 
 

                                                 
10  Tests have been carried out as suggested by MaCurdy (1982) to obtain a first impression of the data. 
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Figure 3: Correlations between two periods of log-wages. 
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3 MODEL SPECIFICATION AND ESTIMATION 

Section 3.1 discusses the estimation and testing procedures. Section 3.2 reviews the different 

econometric models used in the literature for analysing the variance-covariance structure of wages 

and extends these by allowing for cohort effects.  

 

3.1 MODEL ESTIMATION AND SPECIFICATION TEST 

The main objective of the empirical analysis is to model the stochastic process that generates the 

observed variance-covariance structure of the logarithm of individuals’ wage rates. The estimation 

procedure described underneath closely follows Abowd and Card (1989) and Dickens (2000a). We 

employ a Minimum Distance Estimator to fit a specific specification of the variance-covariance 

structure of wages, say f(b), to the actual observed structure m, section 2.3): 

  [ ] [ ])()(minargˆ bfmAbfmb T

b
−−= , 

where b is a (kx1)-vector containing the parameters of interest, b is its Minimum Distance estimate 

and A is an appropriate weighting matrix. Chamberlain (1984) shows that the optimal weighting 

matrix is V

ˆ

-1, where V is the variance-covariance matrix of m as defined in section 2.3. Altonji and 

Segal (1996) examine the small sample properties of the Minimum Distance Estimator. On basis of a 

simulation study they conclude that the Optimal Weighted Minimum Distance (OMWD) estimates 

suffer from a serious finite sample bias due to correlation between the sampling errors in m and V 

and strongly suggest using Equally Weighted Minimum Distance. We follow their suggestion, as do 

most recent empirical studies in this area, and use the Equally Weighted Minimum Distance  

(EWMD) estimator. In case of the EWMD estimator the weighting matrix A is equal to the identity 

matrix (A=In). The variance-covariance matrix of the parameter estimates is given by: 

( ) ( 11)ˆ( −−
= AGGAVAGGAGGbV TTT ) ,   

with 
b
bfG

∂
∂

=
)(

 evaluated inb . ˆ

 

A  goodness of fit test is used to evaluate the performance of a specific model  in 

explaining the observed variance-covariance structure of (log-) wages. This test statistic for model 

misspecification is given by: 

2χ )ˆ(bf

  ( ) .  ( ) )(~)ˆ()ˆ( 2 knbfmRbfm
T

−−− − χ
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With and . RTWVWR = ( ) AGAGGGIW TT
n

1−
−= - is a generalised inverse of R. The degrees of 

freedom of the test is equal to the number of elements in m, i.e. n=11466, minus the number of 

parameters, i.e. k. 

 

3.2 AN OVERVIEW OF THE EMPIRICAL MODELS AND MODEL SELECTION 

In the following we present several econometric models that have been dominating the literature on 

transitory and permanent wage inequality over the last two decades and assess their performance.  

A popular specification of the stochastic process of log-wages is to allow for individual differences in 

log-wages that are assumed to be constant over time, i.e. a random individual specific effect, and an 

error component that is assumed to be independently distributed across individuals but is allowed 

to correlate over time. Following MaCurdy (1982), such a structure is formalized as follows: 

(1)  itiity να += , 

where yit is the log-wage of individual i in period t (in deviation of its mean), αi is a time invariant 

individual specific effect with mean 0 and variance 2
ασ  and vit is assumed to follow an ARMA (p,q) 

process. In this model the variance of the individual specific effect, 2
ασ , is interpreted as permanent 

wage inequality and the variance of vit is interpreted as transitory wage inequality. The ARMA (p,q) 

process is formalised as follows: 

(2)  , ∑∑
=

−
=

− =
q

j
jitj

p

j
jitj ma

00
ευ

where εit is assumed to be white noise, i.e. serially independently distributed error terms with mean 

0 and variance , . The autoregressive parameters are denoted by a2
tσ ( 2

,~ 0,it tiid εε )σ j with a0=1 

and the moving average parameters are denoted by mj with m0=1. The parameters p and q are the 

orders of, respectively, the autoregressive and moving average process. If p and q are both zero this 

error component follows a pure white noise process. The aj and mj parameters are assumed 

constant over time. Moffitt and Gottschalk (2002) provide empirical evidence in support of this 

assumption. We follow MaCurdy (1982) and estimate the model formed by equations (1) and (2) 

using several specifications for the ARMA (p,q) structure. We choose p to be equal to 1 and increase 

q until the additional MA coefficient is insignificant. To initialise the stochastic process of vit we follow 

MaCurdy (1982, p.92/93) and assumed that the variances of the white noise ( )2
,tεσ  for 1974 and 

1975 are equal. As it turned out, an ARMA(1,4) structure suffices and the a1 coefficient is in every 
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model specification significantly different from -1. This result rules out the so-called unit-root model 

suggested by Abowd and Card (1989) which would require the restriction a1=-1 to hold. 

 

The goodness of fit test reported in Table 3 shows that MaCurdy’s (1982) model does not fit the 

data well. This is not a very surprising result since as is apparent from Figure 2, the variance of 

individual wages increases with age and this will not be captured by the model formulated by 

equations (1) and (2). Therefore, apart from allowing for permanent individual differences in the 

level of log-wages one may also allow for different growth rates in wages across individuals (Baker, 

1997). Such a model is referred to as a random growth rate model and can be formalized as follows: 

(3)  ititiiit Ay νλα ++= , 

where  is the age of individual i at time t and itA iλ  is the random growth term with mean 0 and 

variance 2
λσ . This model is similar to the one used by Baker (1997)11 and nests the models 

advocated in the earlier studies of Lillard and Weiss (1978), MaCurdy (1982) and Abowd and Card 

(1989). Table 3 shows that the random growth model significantly improves the fit: a decrease in the 

χ2-statistics from 512051 to 212820 with just one degree of freedom less. Nevertheless, given a 

critical value of 11790 the χ2-test statistics is highly significant and, consequently, we conclude that 

the random growth model is rejected by the data. Baker (1997) reports also highly significant χ2-test 

statistics, which casts some doubt on his empirical results.  

Table 3: Model Selection.  
 Model Specification χ2-Test  

(d.f.) 
Critical Value 
(1% significance level) 

MaCurdy (1982) Equation (1)  512051 
(11433) 

11790 

Baker (1997) Equation (3) 212820 
(11432) 

11790 

Gottschalk and Moffitt (1994) Equation (4) 200745 
(11406) 

11769 

Dickens (2000a),  
Extended Version 

Equations (5) & (6) 23316 
(11369) 

11713 

Year-Age Model Equations (7) & (8) 18392 
(11331) 

11676 

Year-Age-Cohort Model Equations (9) & (10) 10740 
(11271) 

11628 

 

 

                                                 
11  The difference with Baker (1997) is that the covariance between the individual specific effect and the random growth 

rate is set equal to zero, i.e. [ ] 0=iiE λα . Using the PSID data, Baker (1997) obtained a negative estimate of this 
covariance term. However, we find a positive estimate and, presumably due to this positive estimate of the covariance 
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Legend: The estimation results of each model are available from the authors upon request. The 

estimation results of the last model, the Year-Age-Cohort-model, are reported in Table 4. An 

ARMA(1,4) structure is used in all models. The χ2-test statistics are calculated using the optimal 

weighting matrix, i.e. we use V-1as the generalised inverse of R (see Section 3.1), and the EWMD-

estimates. 

Table 4: Estimation Results of the Year-Age-Cohort Model, equations (9) and (10) (EWMD-estimates). 
Year Effects   
Permanent Component  Transitory Component 
Parameter p.e. s.e.  Parameter p.e. s.e. 

pt    
2
,tεσ    

1975 1.000 -  1975 0.037 0.010 
1976 0.954 0.010  1976 0.042 0.013 
1977 0.915 0.010  1977 0.028 0.009 
1978 0.915 0.010  1978 0.026 0.008 
1979 0.866 0.009  1979 0.027 0.009 
1980 0.892 0.010  1980 0.026 0.009 
1981 0.988 0.011  1981 0.027 0.009 
1982 1.000 0.012  1982 0.023 0.008 
1983 0.995 0.012  1983 0.026 0.009 
1984 0.999 0.012  1984 0.026 0.010 
1985 0.992 0.012  1985 0.024 0.009 
1986 1.015 0.013  1986 0.025 0.010 
1987 1.056 0.014  1987 0.027 0.011 
1988 1.068 0.015  1988 0.033 0.013 
1989 1.088 0.016  1989 0.033 0.014 
1990 1.077 0.016  1990 0.034 0.015 
1991 1.097 0.017  1991 0.037 0.016 
1992 1.111 0.018  1992 0.035 0.016 
1993 1.132 0.019  1993 0.035 0.016 
1994 1.127 0.019  1994 0.037 0.017 
1995 1.142 0.020  1995 0.045 0.022 
1996 1.125 0.020  1996 0.045 0.022 
1997 1.094 0.019  1997 0.043 0.021 
1998 1.096 0.020  1998 0.045 0.023 
1999 1.084 0.020  1999 0.043 0.022 
2000 1.071 0.020  2000 0.042 0.022 
2001 1.114 0.022  2001 0.044 0.024 
        a1   -0.975 0.005 
        m1   -0.464 0.012 
        m2   -0.041 0.014 
        m3   -0.031 0.015 
        m4   0.016 0.010 

                                                                                                                                                     
2 2

λσασterm, the estimated variances  and  turn out to be negative. For this reason we do not include the covariance 
in equation (3), in line with Dickens (2000a, p.40).  
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Age Effects       
Permanent Component  Transitory Component 
Parameter p.e. s.e.  Parameter p.e. s.e. 

2
,aµσ     qa   

21,  2
ασ -0.003 0.001  21 1.000 - 

22 0.012 0.001  22 0.928 0.010 
23 0.010 0.001  23 0.907 0.013 
24 0.008 0.001  24 0.938 0.017 
25 0.013 0.001  25 0.874 0.020 
26 0.007 0.001  26 0.865 0.024 
27 0.007 0.001  27 0.872 0.028 
28 0.007 0.001  28 0.863 0.032 
29 0.005 0.001  29 0.880 0.036 
30 0.005 0.001  30 0.888 0.041 
31 0.003 0.001  31 0.903 0.046 
32 0.003 0.001  32 0.928 0.051 
33 0.004 0.001  33 0.938 0.056 
34 0.002 0.001  34 0.959 0.062 
35 0.002 0.001  35 0.981 0.067 
36 0.003 0.001  36 0.968 0.071 
37 0.000 0.001  37 1.011 0.079 
38 0.001 0.001  38 1.030 0.085 
39 0.000 0.001  39 1.052 0.091 
40 -0.001 0.001  40 1.077 0.098 
41 -0.001 0.001  41 1.078 0.103 
42 0.000 0.001  42 1.105 0.111 
43 0.000 0.001  43 1.093 0.115 
44 -0.002 0.001  44 1.130 0.124 
45 0.000 0.001  45 1.132 0.129 
46 -0.001 0.001  46 1.139 0.135 
47 0.001 0.001  47 1.141 0.141 
48 0.000 0.001  48 1.149 0.147 
49 -0.002 0.001  49 1.179 0.156 
50 0.003 0.001  50 1.169 0.161 
51 0.000 0.001  51 1.161 0.165 
52 0.003 0.001  52 1.141 0.168 
53 0.003 0.001  53 1.114 0.169 
54 0.001 0.001  54 1.138 0.178 
55 0.005 0.002  55 1.053 0.171 
56 0.007 0.002  56 1.022 0.171 
57 0.010 0.002  57 0.910 0.159 
58 0.006 0.002  58 0.874 0.158 
59 0.017 0.003  59 0.725 0.139 
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Cohort Effects (year of birth)  
Permanent Component  Transitory Component 
Parameter p.e. s.e.  Parameter p.e. s.e. 
rc    sc   
1916-1924 1.000 -  1916-1924 1.000 - 
1925 1.032 0.019  1925 0.972 0.034 
1926 1.005 0.018  1926 0.982 0.032 
1927 1.021 0.019  1927 0.997 0.034 
1928 1.034 0.019  1928 0.997 0.036 
1929 1.066 0.019  1929 1.001 0.038 
1930 1.047 0.019  1930 1.029 0.042 
1931 1.108 0.019  1931 0.964 0.044 
1932 1.042 0.019  1932 0.991 0.047 
1933 1.031 0.020  1933 0.997 0.051 
1934 1.019 0.022  1934 1.090 0.059 
1935 1.033 0.022  1935 1.043 0.061 
1936 1.020 0.021  1936 0.994 0.063 
1937 0.956 0.021  1937 1.022 0.068 
1938 1.013 0.022  1938 1.019 0.073 
1939 1.017 0.023  1939 0.997 0.076 
1940 1.027 0.023  1940 0.989 0.080 
1941 1.004 0.024  1941 1.078 0.091 
1942 0.964 0.024  1942 1.034 0.092 
1943 1.033 0.026  1943 1.022 0.096 
1944 1.072 0.027  1944 1.033 0.102 
1945 0.986 0.026  1945 1.066 0.109 
1946 1.036 0.028  1946 1.003 0.108 
1947 1.005 0.027  1947 1.004 0.112 
1948 1.007 0.028  1948 0.977 0.114 
1949 0.982 0.029  1949 1.021 0.123 
1950 1.024 0.030  1950 0.989 0.125 
1951 1.031 0.031  1951 1.002 0.131 
1952 1.010 0.031  1952 0.973 0.132 
1953 0.967 0.032  1953 0.993 0.138 
1954 0.950 0.032  1954 1.009 0.145 
1955 0.984 0.034  1955 0.999 0.148 
1956 0.950 0.034  1956 1.030 0.157 
1957 0.982 0.035  1957 0.946 0.150 
1958 1.024 0.037  1958 0.974 0.159 
1959 0.986 0.037  1959 0.994 0.167 
1960 1.044 0.040  1960 1.052 0.181 
1961 0.967 0.038  1961 1.014 0.179 
1962 0.972 0.038  1962 1.023 0.185 
1963 1.010 0.040  1963 1.039 0.193 
1964 0.970 0.040  1964 1.062 0.201 
1965 1.006 0.042  1965 1.092 0.212 
1966 1.009 0.043  1966 1.050 0.209 
1967 0.982 0.043  1967 1.083 0.220 
1968 1.057 0.046  1968 1.050 0.219 
1969 0.995 0.045  1969 1.048 0.223 
1970 0.955 0.044  1970 0.981 0.213 
1971 0.996 0.047  1971 1.014 0.225 
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1972 0.983 0.048  1972 0.960 0.218 
1973 1.001 0.050  1973 0.925 0.214 
1974 1.028 0.058  1974 0.985 0.233 
1975 1.009 0.062  1975 0.940 0.226 
1976 1.007 0.075  1976 0.886 0.218 
1977 0.997 0.105  1977 0.901 0.226 
1978-1980 1.000 0.149  1978-1980 0.859 0.223 
 

Gottschalk and Moffitt (1994) discuss the idea that returns to human capital may have changed over 

time as a result of permanent shocks. The 1970’s oil shocks and skill biased technological change in 

the 1980’s and 1990’s are examples of causes of permanent shocks to individuals’ earnings. This idea 

is formalised a follows: 

 (4)  ( ) ititiitit Apy νλα ++= . 

The first part in parentheses at the right hand side of equation (4) is often referred to as the 

permanent component, say the accumulated human capital, and the pt’s are the returns to these 

investments. The value of pt in 1975 is normalised to 1. The second part at the right hand side of 

equation (4) is the transitory component of earnings. An increase in pt causes a wider spread of the 

wage distribution but does not affect the ranking of individuals. In this model identification of the pt’s 

is achieved by using the covariances of log-wages over time. Without any change in the variance of 

the transitory wage component, an increase in pt decreases wage mobility, as discussed in the 

introduction. As it turns out, the model does not sufficiently explain the variance-covariance 

structure of log-wages over the observation period. As shown in Table 3, the corresponding χ2-test 

statistics is highly significant and we have to conclude that also this model is rejected by the data. 

Results not shown here (but available upon request) indicate that based on equation (4) the increase 

in permanent wage inequality is severely underestimated when compared with the increase obtained 

from the final model (underneath). Baker and Solon (2003) report a similar finding. 

 

Topel and Ward (1992) find that most wage innovations happen early in the career. A single random 

growth term may not capture this accurately12 and for this reason Dickens (2000a) further builds on 

the model proposed by Gottschalk and Moffitt (1994) and allows the earnings growth rates to vary 

with age, i.e. earnings are assumed the have a random walk in age.13. Dickens’ (2000a) model is 

nested in the following one:  

(5)  itiatit py νµ += ,  

                                                 
12  Baker (1997, Appendix) experiments with Age squared and he finds that this extension only marginally improves the fit 

of the model and concludes that a linear approximation is sufficient. 
13  This model is very close to the model proposed in Moffitt and Gottschalk (1995, 2002). 
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with the random walk being specified as follows:  

(6)  iaiaia ηµµ += −1 , ii αµ =21 , ( ) 21,0~ 2
, >aifiid aia ηση . 

 

As before, αi is a time invariant individual specific effect with mean 0 and variance 2
ασ . This 

specification allows for age specific innovations and results in an increase in the variance of the 

permanent earnings component with age in an arbitrary way, hence relaxes the linear function in age 

of the random growth model (equation (3) or (4)). Table 3 shows that this model performs 

reasonably well but the model is still rejected by the data. The improvement in the χ2-statistics is 

significant: a decrease from 200745 to 23316 with only 37 degrees of freedom less. This remarkable 

improvement in the goodness of fit strongly underlines the importance of allowing for age specific 

permanent shocks. 

 

The original model proposed by Dickens (2000a), who uses the NES data up to 1995, imposes some 

restrictions on this model: (i) an ARMA(1,2) structure instead of an ARMA(1,4) structure, (ii) age-

specific variances, iaη , are set equal to 0 at ages over 40,  (iii) 2
ασ  is set equal to zero at the 

youngest age (age 22 in Dickens’, 2000a, model). A joint test of these restrictions yields a rejection 

of these restrictions by the data and we therefore do not impose them on the model. The 

restriction (iii) is, however, not rejected by the data.14 Concerning the goodness of fit test, Dickens 

(2000a, Table 2, p.38) reports a highly significant χ2-test statistic equal to 15196 with 7105 degrees 

of freedom (the critical value is equal to 7391), which already suggests some sort of misspecification 

of his model. 

 

The model as formulated in equations (5) and (6) is extended in two directions. Firstly, the 

transitory shocks in wages are allowed to differ with age. One important reason for allowing for this 

extension is that one may expect higher wage mobility earlier in an individual’s career (Topel and 

Ward, 1992) and once a career is consolidated wages are less affected by transitory wage shocks. 

This is formalised as follows: 

(7)  itaiatit qpy νµ += ,  

                                                 
14  A (minor) difference between Dickens (2000a) and the model as outlined in equations (5) and (6) is that Dickens 

(2000a) formulates equation (5) as follows: ittiatit py νδµ +=
, with itν

following an ARMA(p,q) process as in 

equation (2) but with
( )2,0~ εσε iidt , i.e. a constant variance over time. Ramos (2003) models this part of the 

transitory component the same way we do. 
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(8)  iaiaia ηµµ += −1 , ii αµ =21 , ( ) 21,0~ 2
, >aifiid aia ηση . 

 

The age specific parameter qa scales the impact of transitory shocks and is normalised to 1 at age 21, 

i.e. q21=1. This model allows not only the variance of the permanent wage component to increase 

with age but also allows changes in the variance of the transitory wage component, hence provides 

more insights in how wage inequality and mobility changes with age. This model is referred to as the 

Year-Age model and Table 3 shows that the fit is improved significantly, suggesting that transitory 

shock do impact differently the wages of individuals at different ages. However, this extension is not 

sufficient for obtaining a model that passes the goodness of fit test.  

As discussed in the introduction, Blundell and Preston (1996, 1998) show the significance of cohort 

effects in the permanent variance of income: cohort entering the labour market in the late 1980’s 

face significantly higher permanent income inequality compared to the older cohorts.15 Similarly, 

Ramos (2003) concludes there is lower earnings mobility for the younger cohorts during the 1990’s. 

For this reason we extend the model as formulated above by allowing for cohort effects in the 

permanent and transitory variances of log-wages: 

(9)  itcaiactit sqrpy νµ += ,  

(10)  iaiaia ηµµ += −1 , ii αµ =21 , ( )2
,~ 0,ia aiid ηη σ  if a>21. 

 

This model is referred to as the Year-Age-Cohort model. The advantage of modelling cohort effects 

in this multiplicative way is that it allows a cohort to have either a different return to the permanent 

component of wages (pt) or a different variation in the permanent component ( iaµ ), say because of 

differences in the skill dispersion between cohorts.16

 

Including cohort effects in this non-parametric way in both the permanent and transitory 

component of log-wages yields an unidentified model. The reason for this is that we have only one 

moment condition for men born in 1916 who are aged 59 in 1975 and one for men born in 1980 

who are aged 21 in 2001 and this makes it impossible to identify both the transitory and permanent 

variances of log-wages for these cohorts. In theory, normalising rc and sc to be equal to 1 for the 

                                                 
15  Several studies have examined cohort effects on wages and returns to schooling and experience (Welsh, 1979, 

Behrman and Birdall, 1988). For instance, Welsh (1979) examines the effects of cohort size on wages and find significant 
effects - with differences in the effects across education groups - and also shows that cohort effects decline over the 
career, suggesting that part of the cohort effects are transient. 

16  From another perspective: we cannot separately identify these two different cohort effects. 
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1916 and 1917 birth-cohorts and equalising rc’s and sc’s for the 1979 and 1980 birth-cohorts yields 

an identified model. In practice, however, we experienced several poorly determined cohort effects 

when trying to estimate all theoretically identified parameters.17 For this reason we normalise rc and 

sc to be equal to 1 for the birth-cohorts of 1916-1924, hence the cohorts entering employment 

before 1946, and equalise the rc’s and sc’s for the birth-cohorts of 1978-1980, hence the cohorts 

entering employment after 1998. 

 

Table 3 shows that the Year-Age-Cohort model passes the goodness of fit test, the improvement is 

significant suggesting that cohort effects are of major importance explaining the variance-covariance 

structure of log-wages. This will be investigated in detail in the next section. Baker and Solon (2003), 

using Canadian administrative data, estimate a model that is conceptually quite similar to ours but do 

not report a goodness of fit test statistic for their model.18 In line with our results, they do conclude 

that including cohort effects significantly improves the fit of the model explaining the variance-

covariance structure of wages and furthermore they conclude that omitting cohort effects leads to 

misleading results concerning the changes in the variances of the permanent and transitory wage 

component. This latter issue will be investigated in the next section. Ramos (2003) estimates a 

model that is more restrictive than the Year-Age-Cohort model. Apart from making additional 

assumptions on the random walk process in equation (10), in line with Baker (1997), and the birth-

cohort effects, his model does not allow the transitory shocks to differ with age. As we will show in 

the next section, this latter restriction turns out to be of crucial importance. 

 

                                                 
17  To be more precise: the standards errors corresponding to some of the cohort effects became relatively large with 

parameter estimates remaining close to 1.  

18  Baker and Solon (2003) model cohort effects differently: they allow the variances  and , i.e. the variance of the 
random growth term of wages, and the initial transitory variance to differ by cohort. They do impose some functional 
forms such as restricting the variance of the transitory component to a polynomial in age. Our model is more flexible, 
in the sense of using a fully non-parametric specification. 

2
ασ 2

λσ
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4 EMPIRICAL RESULTS 

The Year-Age-Cohort model as formulated in equations (9) and (10) with an ARMA(1,4) specification 

for the stochastic process of vit is our preferred specification to analyse the changes in the variance-

covariance structure of (log-) wages over time and individuals’ lifecycle, hereby controlling for 

cohort effects in both permanent and transitory wage inequality. For the purpose of gaining insights 

in parameter estimates, we will plot the year, age and cohort profiles of the variance of (log-) wages 

and its permanent and transitory components, and we refer for the individual parameter estimates 

to Table 4.  

 

Before proceeding to the discussion of the results we like to make two remarks. Table 4 shows that 

a few of the age-specific variances of the random walk are estimated to be negative. These negative 

estimates are all insignificant and setting them equal to 0 does not change any of the results 

discussed underneath.19 The interpretation of the results before 1979 demands caution because 

MaCurdy’s ARMA(p,q) representation of the stochastic process is only a valid representation of the 

stochastic process of vit after q periods (MaCurdy, 1982, p.93). For example, the estimates of  in 

1975 and 1976 are relatively large and this may solely be the effect of the “start-up” of the 

stochastic process and will depend on the way one initialises the stochastic process (see section 

3.1). For this reason we prefer to restrict the discussion of the results to the years from 1980 

onwards. 

2
,tεσ

 

4.1 ESTIMATION RESULTS OF THE YEAR-AGE -COHORT MODEL 

Figure 4 shows the estimated variances of the transitory and permanent wage component over the 

period 1975-2001, keeping age and cohort constant (i.e. age is set equal to 40 and rb and sb are set 

equal to 1). The most striking feature of Figure 4 is that the increases in wage inequality over the 

observation period is mainly due to an increases in transitory wage inequality and only to lesser 

extent due to an increase in permanent wage inequality. This result is in line with the findings of 

Ramos (2003) and Blundell and Preston (1998, Figure V). This latter study shows a widening cap 

between the variances of household income and consumption from the early 1980’s onwards, which 

suggests a relatively stronger increase in transitory than permanent income inequality. This result is, 

however, in sharp contrast to the findings in Dickens (2000a) who concludes an equal rise in the 

permanent and transitory component of the variance of log-wage. We return to this contrasting 

finding in section 4.2. 

                                                 
19  Dickens (2000a) sets 2

ασ  equal to zero at the youngest age for a similar reason (age 22 in his case). 
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Figure 4: The estimated variances of the transitory and permanent components of log-wages over the period 
1975-2001. 

 
 

 

Permanent wage inequality has increased during the 1980’s and has slightly decreased during the 

second half of the 1990’s. Nevertheless, the strong increase in transitory wage inequality results in a 

continuation of the rise in wage inequality throughout the 1990’s. This is in contrast to suggestions 

of the raw statistics shown in Table 2 and Figure 2 and underlines the importance of controlling for 

age and cohort effects. The increase in overall wage inequality has diminished in the second half of 

the 1990’s, as a result of the decrease in permanent wage inequality, but has again increased in 2001. 

The estimation results in Table 4 show that the variance of the transitory wage shock ( ) has 

remained fairly constant since 1995. This caused a slowdown in the increase in transitory wage 

inequality. The direct effect is limited because of the high degree of persistency in the transitory 

component of wages, as will be discussed below (Figure 7), but if remaining constant it will 

eventually lead to constant transitory wage inequality. 

2
,tεσ

 

As discussed in the introduction, wage mobility is affected by changes in both the variances of the 

transitory and permanent component of log-wages (Moffitt and Gottschalk, 1995). To assess 

changes in wage mobility Figure 5 plots the ratio of the variances of permanent and transitory log-

wage components; perhaps better referred to as wage immobility. Figure 5 shows a decline in this 

ratio over the observation period, which suggests an increase in wage mobility. In other words, 

although there has been an increase in permanent wage inequality over the observation period the 
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probability of individuals changing ranks within the wage distribution has also increased during this 

period. In this respect we reach an opposite conclusion from Dickens’ (2000b). He concludes a 

decrease in wage mobility.20 Based on the results of Dickens (2000a) that transitory and permanent 

wage inequality rise at the same rate, one may conclude that wage mobility remained fairly constant 

from 1975 to 1995. We return to this finding in section 4.3. Ramos (2003) concludes, in line with 

our results, that wage mobility in Britain has increased during the 1990’s. 

 

Figure 5: Wage immobility. 

 
 

 

To assess lifecycle inequality Figure 6 shows the variances of the transitory and permanent wage 

component over individuals’ lifecycle. For this purpose the year is set equal to 1990 and rb and sb are 

set equal to 1. Figure 6 shows that wage inequality increases over individuals’ lifecycle up to age 50 

and decreases from there on. A dominating feature of Figure 6 is the strong increase in permanent 

wage inequality up to age 36 and the relatively constant permanent wage inequality from there on a 

up to age 50. This finding is in line with Topel and Ward (1992) who find that most wage 

innovations happen early in the career. The results in Figure 6 also imply that wage mobility 

decreases dramatically with age up to age 30, remaining constant from age 30 to age 36, increases 

with age from age 36 up to age 50, and decreases with age after age 50. Furthermore it is 

noteworthy that the patterns over the lifecycle suggest that allowing variances to be a linear or 

                                                 
20 This may be caused by the fact he uses a mobility index without controlling for age and cohort effects. 
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quadratic function of age, as is sometimes suggested in the literature (Baker and Solon, 2003), may 

not be sufficient. Our findings in Figure 6 are in sharp contrast with Ramos (2003) who concludes 

that relative earnings persistence declines over the lifecycle. His result may be driven by the fact his 

model does not allow the transitory shocks to differ with age. In section 4.2 we discuss the 

consequences of this restriction. 

Figure 7 plots the permanent and transitory log-wage components for the different cohorts, i.e. at 

the year of turning 21. For this purpose age is set equal to 40 and the year is set equal to 1990. The 

most striking feature of Figure 7 is the rise in wage inequality for the cohorts entering employment 

during the 1980’s and the decrease in wage inequality for cohorts entering during the 1990’s. These 

changes are mainly due to changes in transitory wage inequality. Blundell and Preston (1998) 

conclude that the late 1980’s cohorts experience higher permanent income inequality. Apart from 

an increase in permanent wage inequality for the 1989 cohort we find little support for extending 

their findings to wage inequality. Figure 7 shows that transitory wage inequality decreases with the 

cohort for cohorts entering employment during the 1990’s, which in combination with relatively 

constant permanent wage inequality implies lower wage mobility for the younger cohorts. 

 

Figure 6: The variances of the transitory and permanent components of log-wages over individuals’ lifecycle. 
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Figure 7: The permanent and transitory components of log-wages for the different cohorts, i.e. in the calendar 
years of turning 21 years of age. 

 
 

Figure 8 plots the estimated correlation coefficient between two periods of the transitory wage 

component. The correlation coefficient is about 0.88 over one period and only very gradually 

decreases from there on, and is still 0.65 over a 10 year period and 0.30 over a 40 year period. This 

high degree of persistency is also found in Dickens (2000a). Using the income variable from the 

British Household Panel Survey, Jarvis and Jenkins (1998) reports somewhat lower “raw” 

correlation coefficients. A consequence of this high degree of persistency is that permanent wage 

inequality based on individuals’ lifetime earnings will be larger than when based on within period 

permanent wage inequality.21 The sharp increase in transitory wage inequality as shown in Figure 4 

will therefore have, from an individual’s lifecycle perspective, long-term effects. 

 

                                                 
21  Only in the case of no serial correlation there would be no difference. 
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Figure 8: The estimated correlation coefficient. 

 
 

 

4.2 THE EMPIRICAL IMPORTANCE OF CONTROLLING FOR COHORT EFFECTS AND 

AGE-SPECIFIC TRANSITORY WAGE INEQUALITY 

Section 3 argued, based on the goodness of fit test statistic, that controlling for cohort effects is of 

empirical importance. To assess the empirical importance we compare the main results with the 

results obtained from a model without controlling for cohort effects, i.e. equations (7) and (8). 

These comparisons are graphed in Figures 9 and 10. Ignoring cohort effects yields an 

underestimation of the rise over the years in transitory wage inequality and, consequently, an 

overestimation of the rise in permanent wage inequality (Figure 9). The same conclusion can be 

drawn when comparing lifecycle wage inequality: especially between the age of 36 and 50 permanent 

wage inequality is overestimated (Figure 10). However, ignoring cohort effects cannot fully explain 

the difference between our results and those of Dickens (2000a), as discussed in section 4.1. 

Dickens (2000a) also does not allow the transitory wage inequality to differ with age and we 

therefore also impose this restriction on our model, hence estimate equations (5) and (6) and plot 

the predicted wage inequality over time in Figure 11. Figure 11 shows that, in line Dickens (2000a), 

we would conclude that there has been an almost equal increase in the transitory and permanent 

wage inequality from 1975 to 1995 when ignoring that transitory wage inequality differs with age. In 

other words, Dickens (2000a) severely overestimates the rise in permanent wage inequality and 

underestimates the rise in transitory wage inequality. Figure 12 shows more explicitly the 

26  AIAS – UvA 



Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort Effects 

assumption made by Dickens (2000a), Ramos (2003) and studies using U.S. data, of an age-invariant 

transitory component (the horizontal line). 

 

Figure 9: Ignoring cohort effects. The estimated variances of the transitory and permanent components of log-
wages over the period 1975-2001. 

 
 

 
Figure 10: Ignoring cohort effects. The variances of the transitory and permanent components of log-wages over 
individuals’ lifecycle.  
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Figure 11: Ignoring cohort effects and age-specific transitory wage shocks. The estimated variances of the 
transitory and permanent components of log-wages over the period 1975-2001. 

 
 

 
Figure 12: Ignoring cohort effects and age-specific transitory wage shocks. The variances of the transitory and 
permanent components of log-wages over individuals’ lifecycle. 
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SUMMARY AND CONCLUSIONS 

We examine the changes in the variances of the transitory and permanent components of the 

logarithm of gross hourly wages of British men over the years 1975-2001 and disentangle the year, 

age and cohort effects on the variance components. For this purpose we use the New Earnings 

Survey. Previous econometric models developed in the literature for analysing the variance-

covariance structure of wages (MaCurdy, 1982, Baker, 1997, Gottschalk and Moffitt, 1994, Dickens, 

2000a, Moffitt and Gottschalk, 2002) do not pass a test for model misspecification. We therefore 

extend these models and allow transitory shocks to affect individual wages differently at different 

ages and, following the suggestion of Blundell and Preston (1996, 1998), Ramos (2003) and Baker 

and Solon (2003), by allowing wage inequality to vary by cohort. These two extensions turned out 

to be crucial for obtaining a model that passes the test for model misspecification and obtaining 

consistent parameter estimates. Ignoring these two extensions are shown to yield misleading 

inferences of the changes in the variances of the transitory and permanent components of the log- 

wages. 

 

Descriptive statistics show that wage inequality for British men has risen sharply during the 1980’s 

and early 1990’s and has remained constant in the second half of the 1990’s. The empirical analysis 

provide the following main insights in these trends: 

 

The increase in wage inequality from the early 1980’s onwards is caused mainly by a strong increase 

in transitory wage inequality and only to a lesser extent by an increase in the permanent wage 

inequality.  

 

The increase in transitory wage inequality continued to increase up to 2001. The increase in 

permanent wage inequality took place in the second half of the 1980’s and the first half of the 1990’s 

and even decreased in the second half of the 1990’s. 

 

The transitory component of wages is highly persistent over time: serial correlation decreases from 

0.88 over a one-year period to 0.65 over a ten-year period. Hence, the increase in transitory wage 

inequality has persistent inequality consequences from an individual’s lifecycle perspective. 

 

A strong decrease in the transitory wage inequality of the new cohorts entering employment since 

the end of the 1980’s. Permanent wage inequality varies relatively little across cohorts. 

AIAS - UvA  29 



Adriaan S. Kalwij & Rob Alessie 

30  AIAS – UvA 



Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort Effects 

REFERENCES 

Abowd, J.M. and Card, D. (1989): On the Covariance Structure of Earnings and Hours Changes, 
Econometrica, Vol.57, 2, 411-445. 

 
Acemoglu, D. (2002): Cross country inequality trends, Working Paper Series, No. 02-14, 

Department of economics, Massachusetts Institute of Technology. 
 
Altonji, J.G., and Segal, L.M. (1996): Small-Sample Bias in GMM Estimation of Covariance Structures, 

Journal of Business & Economic Statistics, Vol. 14, No. 3, 353-366. 
 
Attanasio, O., Berloffa, G., Blundell, R., and Preston, I. (2002): From earnings inequality to 

consumption inequality, The Economic Journal, 112, C52-C59. 
 
Atkinson, A.B., Bourguignon, F., and Morrisson, C. (1992): Empirical Studies of Earnings Mobility, 

Reading: Harwood Academic Publishers. 
 
Baker, M. (1997): Growth-Rate Heterogeneity and the covariance Structure of Life-Cycle Earnings, 

Journal of Labor Economics, vol.15, no.2, 338-375. 
 
Baker, M, and Solon, G. (2003), “Earnings Dynamics and Inequality among Canadian Men, 1976-1992: 

Evidence from Longitudinal Income Tax Records”, Journal of Labor Economics, forthcoming. 
 
Behrman, J.R., and Birdsall, N. (1988): “The Reward for Good Timing: Cohort Effects and Earnings 

Functions for Brazilian Males”, The Review of Economics and Statistics, Vol.70, Issue 1, 129-
135. 

 
Blundell, R. and Preston, I. (1996): Income, Expenditure and the Living Standards of UK Households, 

Fiscal Studies, Vol.16, 3, 40-54. 
 
Blundell, R. and Preston, I. (1998): Consumption inequality and income uncertainty, The Quarterly 

Journal of Economics, 603-640.  
 
Buchinsky, M. and Hunt, J. (1999): Wage Mobility in the United States, The Review of Economics 

and Statistics, 81 (3), 351-368. 
 
Cappellari, L. (2003): The Dynamics and Inequality of Italian Men’s Earnings: Long-term Changes or 

Transitory Fluctuations?, Journal of Human Resources, forthcoming. 
 
Chamberlain, G, (1984): Panel Data, Handbook of Econometrics, Eds. Grilliches, Z., and Intrilligator, 

M., Amsterdam: North-Holland, 1247-1318. 
 
Dickens, R. (2000a): The evolution of individual male earnings in Great Britain: 1975-1995, The 

Economic Journal, 110, 27-49. 
 
Dickens, R. (2000b): Caught in a Trap? Wage Mobility in Great Britain: 1975-1994, Economica, 67, 

477-497. 

AIAS - UvA  31 



Adriaan S. Kalwij & Rob Alessie 

 
Gosling, A., and Lemieux, T. (2001): Labour market reforms and changes in wage inequality in the 

United Kingdom and the United States, Working Paper 8413, National Bureau of Economic 
Research. 

 
Gosling, A., Machin, S., and Meghir, C. (2000): The Changing Distribution of Male Wages in the UK, 

The Review of Economic Studies, Vol.67 (4), 635-666. 
Gottschalk, P., 1982: Earnings mobility: permanent change or transitory fluctuations?, The Review of 

Economics and Statistics, 64, 450-456. 
 
Gottschalk, P. and Moffitt, R. (1994): The growth on earnings instability in the US labor market, 

Brookings Papers on Economic Activity, no.2, 217-272. 
 
Gottschalk, P. and Joyce, M. (1998): Cross-national differences in the rise in earnings inequality: 

market and institutional factors, Review of Economics and Statistics, 80, 489-502. 
 
Gottschalk, P. and Smeeding, T.M. (1997): Cross-national Comparisons of Earnings and Income 

Inequality, Journal of Economic Literature, Vol.35, 633-687. 
 
Jarvis, S. and Jenkins, S.P. (1998): How Much Income Mobility is there in Britain?, The Economic 

Journal, 108, 428-443. 
 
Juhn, C., Murphy, K.M., and Pierce, B. (1993): Wage Inequality and the Rise in the Returns to Skill, 

The Journal of Political Economy, Vol.101, no.3, 410-442, 
 
Katz, L. and Autor, D. (2000): Changes in the Wage Structure and Earnings Inequality, Chapter 26, 

in O. Ashenfelter and D, Card, eds., The Handbook of Labor Economics Volume III, 
Amsterdam: Elsevier. 

 
Lillard, L.A. and Weiss, Y. (1979): Components of variation in panel earnings data: American 

scientists 1960-70, Econometrica, Vo.47, No.2, 437-454. 
 
Lillard, L.A. and Willis, R.J. (1978): Dynamic aspects of earnings mobility, Econometrica, Vol.46, 

No.5, 985-1012. 
 
MaCurdy, T. (1982): The use of time series processes to model the error structure of earnings in a 

longitudinal data analysis, Journal of Econometrics,18, 83-114. 
 
Moffitt, R.A., and Gottschalk, P. (1995): Trends in the Autocovariance Structure of Earnings in the 

U.S.: 1969-1987, Working Paper, Department of Economics, Brown University. 
 
Moffitt, R.A., and Gottschalk, P. (2002): Trends in the Transitory Variance of Earnings in the U.S., 

The Economic Journal, 112, C68-C73. 
 
Prasad, E. (2002): Wage Inequality in the United Kingdom, 1975-2001, IZA Discussion Paper, 

No.510, Institute for the Study of Labor, Bonn. 
 

32  AIAS – UvA 



Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort Effects 

Ramos, X. (2003): The Covariance Structure of Earnings in Great Britain, 1991-1999, Economica, 70, 
353-374. 

 
Sloane, P.J., and Theodossiou, I. (1996): Earnings mobility, family income and low pay, The Economic 

Journal, Vo. 106, no. 463, 657-666. 
 
Snower, D. (1999): Causes of Changing Earnings Inequality, Discussion Paper No.29, The Institute 

for the Study of Labor. 
 
Topel, R.H., and Ward, M.P. (1992): Job Mobility and the Careers of Young Men, The Quarterly 

Journal of Economics, 107, 439-480. 
 
Welch, F. (1979): “Effects of Cohort Size on Earnings: The Baby Boom Babies’ Financial Bust”, The 

Journal of Political Economy, Vol.87, Issue 5, Part 2: Education and Income Distribution, S65-
S97. 

AIAS - UvA  33 



Adriaan S. Kalwij & Rob Alessie 

34  AIAS – UvA 



Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort Effects 

Recent publications of the Amsterdam Institute for Advanced Labour Studies 

 

WORKING PAPERS  

03-25  ”Wage Indicator” – Dataset Loonwijzer 
 Januari 2004 dr Kea Tijdens 

03-24 “Codeboek DUCADAM Dataset” 
 December 2003 Drs Kilian Schreuder & dr Kea Tijdens 

03-23 “Household Consumption and Savings Around the Time of Births and the Role of Education”
 December 2003 Adriaan S. Kalwij 

03-22 “A panel data analysis of the effects of wages, standard hours and unionisation on paid overtime work 
in Britain” 
October 2003 Adriaan S. Kalwij 

03-21 “A Two-Step First-Difference Estimator for a Panel Data Tobit Model” 
 December 2003 Adriaan S. Kalwij 

03-20 “Individuals’ Unemployment Durations over the Business Cycle” 
June 2003 dr Adriaan Kalwei 

03-19 “Een onderzoek naar CAO-afspraken op basis van de FNV cao-databank en de AWVN-database” 
December 2003 dr Kea Tijdens & Maarten van Klaveren 

03-18 “Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort 
Effects” 
 October 2003 dr Adriaan S. Kalwij & Rob Alessie 

03-17 “Working Women’s Choices for Domestic Help” 
 October 2003 dr Kea Tijdens, Tanja van der Lippe & Esther de Ruijter 

03-16 “De invloed van de Wet arbeid en zorg op verlofregelingen in CAO’s” 
 October 2003 Marieke van Essen 

03-15 “Flexibility and Social Protection” 
 August 2003 dr Ton Wilthagen 

03-16 “Top Incomes in the Netherlands and The United Kingdom over the Twentieth Century” 
September 2003 Sir dr A.B.Atkinson and dr. W. Salverda 

03-17 “Tax Evasion in Albania: an Institutional Vacuum”  
April 2003 dr Klarita Gërxhani 

03-12.1 “Politico-Economic Institutions and the Informal Sector in Albania” 
May 2003 dr Klarita Gërxhani 

03-11.1 “Tax Evasion and the Source of Income: An experimental study in Albania and the Netherlands”  
May 2003 dr Klarita Gërxhani  

03-10.1 "Chances and limitations of "benchmarking" in the reform of welfare state structures - the case of 
pension policy”  
May 2003 dr Martin Schludi 

03-09.1 "Dealing with the "flexibility-security-nexus: Institutions, strategies, opportunities and barriers”  
May 2003 prof. Ton Wilthagen en dr. Frank Tros 

03-08.1 “Tax Evasion in Transition: Outcome of an Institutional Clash -Testing Feige’s Conjecture"  
March 2003 dr Klarita Gërxhani 

03-07.1 “Teleworking Policies of Organisations- The Dutch Experiencee” 
February 2003 dr Kea Tijdens en Maarten van Klaveren 

03-06.1 “Flexible Work- Arrangements and the Quality of Life” 
February 2003 drs Cees Nierop 

AIAS - UvA  35 



Adriaan S. Kalwij & Rob Alessie 

01-05.1 “Employer’s and employees’ preferences for working time reduction and working time differentiation 
– A study of the 36 hours working week in the Dutch banking industry” 
2001 dr Kea Tijdens 

01-04.1 “Pattern Persistence in Europan Trade Union Density”  
October 2001 prof. dr Danielle Checchi, prof. dr Jelle Visser 

01-03.1 “Negotiated flexibility in working time and labour market transitions – The case of the Netherlands”  
2001 prof. dr Jelle Visser 

01-02.1 “Substitution or Segregation: Explaining the Gender Composition in Dutch Manufacturing Industry 
1899 – 1998”   
June 2001 Maarten van Klaveren – STZ Advies en Onderzoek , Eindhoven, dr Kea Tijdens 

00-01 “The first part-time economy in the world. Does it work?”  
June 2000 prof. dr Jelle Visser 

36  AIAS – UvA 



Permanent and Transitory Wage Inequality of British Men, 1975-2001: Year, Age and Cohort Effects 

RESEARCH REPORTS  

02-17 “Industrial Relations in the Transport Sector in the Netherlands” 
 December 2002 dr. Marc van der Meer & drs. Hester Benedictus 

03-16 "Public Sector Industrial Relations in the Netherlands: framework, principles, players and 
Representativity”  
January 2003 drs. Chris Moll, dr. Marc van der Meer & prof.dr. Jelle Visser 

02-15 “Employees' Preferences for more or fewer Working Hours: The Effects of Usual, Contractual and 
Standard Working Time, Family Phase and Household Characteristics and Job Satisfaction”  
December 2002 dr. Kea Tijdens 

02-13 “Ethnic and Gender Wage Differentials – An exploration of LOONWIJZERS 2001/2002” 
 October 2002 dr. Aslan Zorlu 

02-12 “Emancipatie-effectrapportage belastingen en premies – een verkenning naar nieuwe mogelijkheden 
vanuit het belastingstelsel 2001”  
August 2002 dr. Kea Tijdens, dr. Hettie A. Pott-Buter 

02-11 “Competenties van Werknemers in de Informatiemaatschappij – Een survey over ICT-gebruik”  
June 2002 dr. Kea Tijdens & Bram Steijn 

02-10 “Loonwijzers 2001/2002. Werk, lonen en beroepen van mannen en vrouwen in Nederland” 
June 2002 Kea Tijdens, Anna Dragstra, Dirk Dragstra, Maarten van Klaveren, Paulien Osse, Cecile 
Wetzels, Aslan Zorlu 

01-09 “Beloningsvergelijking tussen markt en publieke sector: methodische kantekeningen” 
 November 2001 Wiemer Salverda, Cees Nierop en Peter Mühlau 

01-08 “Werken in de Digitale Delta. Een vragenbank voor ICT-gebruik in organisaties” 
 June 2001 dr. Kea Tijdens 

01-07 “De vrouwenloonwijzer. Werk, lonen en beroepen van vrouwen.”  
 June 2001 dr. Kea Tijdens 

00-06 “Wie kan en wie wil telewerken?” Een onderzoek naar de factoren die de mogelijkheid tot en de 
behoefte aan telewerken van werknemers beïnvloeden.” 
November 2000 dr. Kea Tijdens, dr. Cecile Wetzels en Maarten van Klaveren 

00-05 “Flexibele regels: Een onderzoek naar de relatie tussen CAO-afspraken en het bedrijfsbeleid over 
flexibilisering van de arbeid.”  
Juni 2000 dr. Kea Tijdens & dr. Marc van der Meer 

00-04 “Vraag en aanbod van huishoudelijke diensten in Nederland” 
 June 2000 dr. Kea Tijdens 

00-03 “Keuzemogelijkheden in CAO’s” 
 June 2000 Caroline van den Brekel en Kea Tijdens 

00-02 “The toelating van vluchtelingen in Nederland en hun integratie op de arbeidsmarkt.” 
 Juni 2000 Marloes Mattheijer 

00-01 “The trade-off between competitiveness and employment in collective bargaining: the national 
consultation process and four cases of enterprise bargaining in the Netherlands”  
Juni 2000 Marc van der Meer (ed), Adriaan van Liempt, Kea Tijdens, Martijn van Velzen, Jelle Visser

AIAS - UvA  37 



 

 



 

AIAS 
 

AIAS is a young interdisciplinary institute, established in 1998, aiming to become the leading expert centre in 

the Netherlands for research on industrial relations, organisation of work, wage formation and labour market 

inequalities.  

  

As a network organisation, AIAS brings together high-level expertise at the University of Amsterdam from five 

disciplines: 

• Law 
• Economics 
• Sociology 
• Psychology 
• Health and safety studies 

 

AIAS provides both teaching and research. On the teaching side it offers a Masters in Advanced Labour 

Studies/Human Resources and special courses in co-operation with other organizations such as the National 

Trade Union Museum and the Netherlands Institute of International Relations 'Clingendael'. The teaching is in 

Dutch but AIAS is currently developing a MPhil in Organisation and Management Studies and a European 

Scientific Master programme in Labour Studies in co-operation with sister institutes from other countries.  

  

AIAS has an extensive research programme (2000-2004) building on the research performed by its member 

scholars. Current research themes effectively include: 

• The impact of the Euro on wage formation, social policy and industrial relations 
• Transitional labour markets and the flexibility and security trade-off in social and labour market 

regulation 
• The prospects and policies of 'overcoming marginalisation' in employment 
• The cycles of policy learning and mimicking in labour market reforms in Europe 
• Female agency and collective bargaining outcomes 
• The projects of the LoWER network 

 

 

 

 

 

 
AMSTERDAMS INSTITUUT 
VOOR ARBEIDSSTUDIES 

Universiteit van Amsterdam 
 

Plantage Muidergracht 4 
1018 TV Amsterdam 

the Netherlands 
 tel +31 20 525 4199 fax +31 20 525 4301 
 aias@uva.nl www.uva-aias.net  
 

 

mailto:aias@uva.nl
http://www.uva-aias.net/

